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▼Proteins are usually analysed through an electrophoresis
procedure, most commonly under denaturing conditions
(sodium dodecyl sulphate-polyacrylamide gel electrophore-
sis; abbreviated as SDS-PAGE) (Ref. 1). Subsequent steps of-
ten include visualization of the electrophoresed proteins by
staining with either Coomassie Brilliant Blue R-250 (Ref. 2)
or G-250 (Ref. 3). A destaining step is necessary to clear the
gel matrix of the dye, revealing protein materials as blue
bands. Destaining of gels is ususally done with hazardous
substances such as methanol and acetic acid.
Methanol toxicity is characterized by a metabolic acido-
sis due to formic acid accumulation and can cause clin-
ical symptoms such as headache, fatigue, nausea, visual
impairment, convulsions, mydriasis, circulatory collapse,
respiratory failure, permanent neurologic dysfunction and
eventually death or complete blindness. Because many of
the symptoms are non-specific, diagnosis is sometimes dif-
ficult (for reviews, see Ref. 4, 5, 6). Laboratory workers, es-
pecially those routinely involved with making protein gels,
are potentially exposed to the toxic effects of methanol
and acetic acid. The time weighted average concentrations
of constituents in air (corresponding to the exposure lim-
its) is very low for methanol (200 ppm for an 8 h reference
period; Ref. 7). Another problem associated with the use of
these substances is their disposal.
I propose an alternative method for the destaining of the
gels: it is much easier, cheaper, faster, safer and more con-
venient than conventional techniques. Destaining of the
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protein gel can be simply accomplished in distilled water
heated in a microwave oven.
Experimental design
Proteins were run on a Miniprotean II xi system (Bio-Rad)
accordingly to an SDS-PAGE procedure (Ref. 1). Gel poly-
merization parameters were either 7.5% or 12.5% total
monomer concentration and 3.3% (w/w) crosslinker (with
a ratio of 29:1 acrylamide:N,N’-methylene bis-acrylamide).
Gels of two different thicknesses (0.75 or 1.5 mm) were
used.
The protein gels were run at 15 mA and stained for
45 min in a solution of 50% (v/v) methanol, 10% (v/v)
acetic acid and 0.25% (w/v) Coomassie Brilliant Blue R-250
(BDH Merck Biochemicals 443283M) at room temperature
with shaking (Ref. 8). Thereafter, some gels were destained
as recommended (Ref. 8) (at room temperature and with
shaking) using a 5% (v/v) methanol, 7.5% (v/v) acetic acid
solution for 6 hwhile the remainderwere destained by soak-
ing in distilled water (200 vol. of water for 1 vol. of gel) in
a microwave oven (Toshiba ER-7720 W, output frequency
2450 MHz; Power 9; Position High; equivalent to an energy
of 850 W) for 15 min (0.75 mm thick gels) or 25 min (1.5
mm thick gels).
Results
The signal resolution and the extent of the destaining pro-
cess was similar for both methods (Figures 1 and 2) and
was not affected by the thickness of the gel (results of
1.5 mm gels not shown) or the total monomer concen-
tration (Figures 1 and 2). However, my method is much
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FIGURE 1. Similar gels (%T = 7.5, 0.75 mm thick) were destained with acetic acid/methanol (a) or water (b). The pattern of protein bands is identical.
Lanes 1, 3, 6 and 9, 4.5 µg of the SDS-PAGE Molecular Weight Standard Broad Range (Bio-Rad); Lanes 4 and 8, 2.5 µg of a GST-fusion protein; Lanes 2
and 7, 12.5 µg of a CHO-K1 cell membrane protein extract; Lanes 5 and 10; 25 µg of a CHO-K1 cell membrane protein extract. The star indicates the
front migration of the bromophenol blue.
FIGURE 2. Similar gels (%T = 12.5, 0.75 mm thick). were destained with acetic acid/methanol (a) or water (b). The pattern of protein bands is identical.
Lanes 3 and 6, 4.5 µg of the SDS-PAGE Molecular Weight Standard Broad Range (Bio-Rad); Lanes 2 and 5, 2.5 µg of a GST-fusion protein; Lanes 1 and
4, 12.5 µg of a CHO-K1 cell membrane protein extract. The star indicates the front migration of the bromophenol blue.
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faster and safer. The destaining time will depend on the
thickness and the total monomer concentration of the gels
and on the amount of materials loaded on the gels: users
can easily vary the length of the process and replace con-
taminated water with fresh. It should be noted, however,
that a destaining time that is longer than necessary can be
deleterious and render the proteins less visible, especially
if the staining time was shorter than that advised (usu-
ally 4 hours or more but we found it can be reduced to
60 min). As there are no fixative reagents in our destain-
ing protocol, it is important that the gel is treated with
acetic acid as part of the staining solution, at least once.
Incomplete fixing of the proteins will result in a partial
loss of signal. If this happens the gel can be restained.
The same comments also apply to the methanol/acetic acid
destaining method (Ref. 8). Indeed, the protein bands ob-
tained by methanol/acetic acid destaining method (Ref.
8) appear fainter than those obtained with my procedure
(Figures 1, 2). This is another advantage of my method: it is
more convenient to stop the destaining process when de-
sired rather than having to destain overnight, thus losing
sensitivity.
Destaining is even quicker if preboiled water is used.
This does not damage the gel which can withstand boil-
ing water in the microwave oven. The protein pattern will
not be altered provided that there is enough water in the
dish.
In conclusion, I report a very simple method for destain-
ing of Coomassie-Blue-stained protein gels that avoids the
use of biohazardous substances.
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Products Used
Miniprotean II xi system: Miniprotean II xi sys-
tem from Bio-Rad
Coomassie Brilliant Blue R-250: Coomassie Bril-
liant Blue R-250 from BDH Merck Biochemicals
SDS-PAGE: SDS-PAGE from Bio-Rad
SDS-PAGE: SDS-PAGE from Bio-Rad
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